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In I94I the senior author encountered at necropsy a case of active
brucellosis complicated terminally by signs of aortic valve disease (case
9). Acute endocarditis was suspected clinically; however, the necropsy
examination revealed an essentially chronic lesion of the aortic valve.
Was this the usual form of brucellar endocarditis? It was not possible to
find the answer in standard texts since proved cases are rare. When the
periodical literature on brucellar endocarditis was explored, the findings
were of such interest and the implications appeared to be of such sig-
nificance that the investigation was expanded to a review of the world
literature on fatal brucellosis.

For this study we have read in the original all the case records we
could find purporting to be instances of fatal brucellosis. In a few in-
stances, reports not available in the original are quoted from another
source; these are clearly designated in the references. Added to these
are a number of previously unpublished cases from several sources,
chiefly from the files of the Armed Forces Institute of Pathology; these
new cases are reported briefly in the appendix.

All cases have been assigned to one of the following groups:
Group I. Fatal Brucella abortus infection, with adequate necropsy

data.
Group 2. Fatal Brucella melitensis infection, with adequate necropsy

data.
Group 3. Fatal Brucella suis infection, with adequate necropsy data.
Group 4. Fatal Brucella infection, exact strain uncertain, with ade-

quate necropsy data.
Group 5. Fatal probable brucellosis, with adequate necropsy data.
Group 6. Cases reported as fatal brucellosis, not included in other

groups.

This study was supported in part by a grant from the United States Public Health
Servike
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PEERY AND BELTER

Those cases in which the diagnosis was culturally proved and con-
firmed by necropsy (groups I to 4) have been separated from the other
cases and serve as the basis for our conclusions. The paucity of re-
ported cases is somewhat surprising. This is undoubtedly due to a com-
bination of factors: knowledge of brucellosis is almost confined to the
last 6o years1; the diagnosis of brucellosis is difficult to establish; and
few patients die of brucellosis.

SUMMARY OF NECROPSY OBSERVATIONS IN FATAL BRUCELLOSIS

Including the new cases described in this report, we have found 20
culturally proved examples of fatal infection due to BruceUa abortus
in which necropsy data are adequate (group i; Table I). The age dis-
tribution is as follows: 4 years, i case; 21 to 40 years, 8 cases; 41 to
6o years, 8 cases; 6I years or older, 2 cases. All patients in this group
were males. The average duration of symptoms was about 9 months.
All except one showed evidence of endocarditis. The sole exception is
the case reported by Sprunt and McBryde6; death in this 4-year-old
boy should, perhaps, be ascribed to aplastic anemia and staphylococcus
cellulitis of the neck, but the authors reported the recovery of Brucella
abortus from postmortem cultures of the spleen and liver. In 15 in-
stances there was necropsy evidence of embolism from the vegetations,
but in only 7 were petechiae noted, either during life or at necropsy.
Among the I9 cases showing endocarditis, the aortic valve was involved
in i8 instances, the mitral valve in 6, and the tricuspid valve in i. There
was a striking tendency toward calcification of the affected valve, this
having been specifically noted in I3 cases (68 per cent); in 3 other
instances, the valve was described as hyaline or sclerotic. There was
perforation of a valve cusp in 5 cases. In i i, abscesses or aneurysms of
the myocardium were noted, usually continuous with the valvular vege-
tation. Other inflammatory lesions of the heart were noted in io cases;
in 4 of these the authors noted the resemblance of the myocardial lesions
to the Aschoff bodies described in rheumatic fever. In 2 instances there
was involvement of the pericardium. Although granulomatous lesions
were occasionally noted in other organs in this group, the serious lesions
were confined largely to the heart. In at least i i cases, death was
thought to be a result of cardiac failure or decompensation.

There are 13 examples of fatal Brucella melitensis infection, proved
by culture, in which the necropsy record was adequate (group 2; Table
II). The youngest patient was I 5 years old; the remainder were 28 to
54 years of age. Ten were males and 3 were females. The average dura-
tion of symptoms was about 6 months. In the I3 cases there are 9 in-
stances of endocarditis. The exceptions were a I 5-year-old boy reported

676 Vol. .36, No. 6



by Amuchastegui and Herrero I and 3 females reported by Arias.25 In
8 of the 9 cases of endocarditis there was necropsy evidence of embolism
from the valvular vegetations, and petechiae were observed in 6 cases.
The affected valve cusps were perforated in 4 instances. The infectious
process involved the aortic valve in 5 cases, the mitral valve in 4, and
the pulmonic valve in i. Again there was a tendency toward calcification
and healing in the valve lesions; in 2 instances calcium deposits were
specifically mentioned, and in 5 others the lesions were described as old,
hyaline, sclerotic, or thickened. In 2 cases there was an abscess in the
myocardium. In 5 instances cellular infiltration of the myocardium was
described; in one of these a resemblance to Aschoff bodies was noted.
There was pericardial involvement in 4 cases. In one instance death was
due to massive peritoneal hemorrhage, presumably from a mycotic aneu-
rysm, although none was found. The 3 cases reported by Arias,25 all
females, were said to show hepatitis; in i additional case there was evi-
dence of cirrhosis of the liver. Inflammation of the brain and meninges
was described in2 cases. In 6 instances, death was ascribed to cardiac
failure.
Only 7 cases of fatal Brucella suis infection, proved by culture, could

be found for inclusion in group 3 (Table III). All of these were from
the United States. They were males ranging in age from 21 to 62 years.
In 2 the illness was a brief septicemia with no particular organ localiza-
tion; in the 5 other cases symptoms were present for 4 to 84 months.
Valvular heart lesions were noted in 3 cases, and in 2 of these the valve
cusps were perforated. Embolism from the vegetations occurred in 2 of
the 3 cases of endocarditis; petechiae were observed in none. The aortic
valve and the mitral valve were each involved twice by the infectious
process. Calcification in the valve cusps was not specifically described,
but in 2 cases the valvular lesions were noted to be fibrotic. An abscess
of the myocardium was encountered in i case. Myocardial lesions were
noted in only i case.3" In 2 cas, only i of which was described as show-
ing endocarditis, death was due to rupture of an arterial aneurysm
(basilar, femoral). In I case death was due to cardiac decompensation.
There are 4 cases in group 4 (Table IV), in which the Brucella was

cultured but was not identified as to strain. In each there was adequate
necropsy data. The ages ranged from 21 to 54 years. Again all cases
were males. The duration of symptoms was somewhat uncertain. Endo-
carditis was present in all 4. Embolic phenomena occurred in all with
the possible exception of case 4. Petechiae were noted in 3 cases. The
aortic valve was affected in every instance, the mitral valve in 3. The
valve cusps were perforated in 2 cases. In i case the valve cusps were
described as calcified; in 2 others they were hard or rigid. An aneurysm

677Juxc, I!960 BRUCELLOSIS
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PEERY AND BELTER

of the myocardium was noted in i. Two others showed evidence of myo-
carditis, and in the fourth there was an old myocardial infarct, possibly
embolic in origin. There was pericardial involvement in 3 cases. In 2
instances, death was ascribed to cardiac failure.

Group 5 comprises I5 cases (Table V) reported as fatal brucellosis,
where the diagnosis was based on a serum agglutination titer of I: 500
or above, rather than on culture. In some of these cases cultures were
negative; in others they were not done. In all other respects these cases
were satisfactory for evaluation. The youngest patient was I9 years of
age. The remainder ranged from 24 to 67 years. All but 2 were males.
The average duration of symptoms was approximately I3 months. En-
docarditis was described in io of the I5 cases, and in 3 the valve
cusps were said to be eroded or perforated. Embolism from the vegeta-
tions occurred in 9 instances, but petechiae were noted in only 2. The
aortic valve was involved in 7 instances, the mitral in 4; in i case the
affected valve was not named. There was a specific description of cal-
cification of the valve cusps in 2 cases; in 5 others the valves were
described as gritty, fibrotic, sclerotic or hyaline. An aneurysm of the
myocardium was noted in i case, and other myocardial lesions were de-
scribed in 6 cases. In 2 of these a resemblance to Aschoff bodies was
noted; in a third the lesions were like Bracht-Wachter bodies. In 5 in-
stances there was pericarditis. In io, death was apparently a result of
cardiac failure; in 2 there was myocarditis but no endocarditis.

Group 6 is composed of those cases considered by their authors to
be instances of fatal brucellosis but excluded from the other groups for
one reason or another. In some the diagnosis of brucellosis is considered
uncertain or even unlikely; in others it appears that some disease un-
related to brucellosis was the cause of death; in many there was either
no necropsy or the description of the necropsy was inadequate for our
purposes. These 86 cases * are not considered further in this analysis.

DIscussIoN
There are, then, 44 cases in groups i to 4 in which the diagnosis of

brucellosis was established by culture. In each, death was a result of the
infection or of complications therefrom, and an adequate necropsy re-
port was available. In these cases there was some form of carditis in
38 instances (86 per cent). Endocarditis was by far the most important
manifestation, being present in 35 instances (8o per cent). The inci-
dence of endocarditis was highest in fatal infections due to Brucella

* References 44 to 63 dte most of the cases in group 6. The following authors, some of
whose ca have been listed in other groups, are also represented in group 6: Hardy and
coIleagues, g cases; Cuhmann,. 2 cases; Lowbeer,z 3 cases; Arias,= 3 cases.

682 Vol. 36, No. 6



BRUCELLOSIS

abortus (95 per cent). In the Brucela melitensis group, endocarditis
was found in 69 per cent, and in the Brucella suis group, in 43 per cent.
The endocardial lesions of brucellosis appear to be a result of direct

invasion of the valves by the infecting organisms. The micro-abscesses
within the valve cusps, the destruction of the commissures, and the
nodular, calcific nature of the deformity indicate that this is a chronic
bacterial endocarditis. There was nothing about the lesions to suggest a
hypersensitivity reaction; eosinophils were lacking and there was no
evidence of arteritis.

Brucellar endocarditis may apparently develop on previously normal
valves, if this can be inferred by the absence of cardiac symptoms and
signs before the onset of brucellosis. Among the 35 cases of brucellar
endocarditis in the culturally proved group, there was a prior history of
rheumatic fever, heart disease, or dyspnea in only I5 (43 per cent).
In the patients in whom there was such a history, it was often impossible
to determine whether the symptoms were actually due to previous rheu-
matic fever or to earlier attacks of brucellosis.

There is a specific but not exclusive affinity of the Brucella for the
aortic valve. Among the 35 instances of endocarditis at necropsy, the
aortic valve was involved in 29 (83 per cent). The mitral valve was
affected in I5 (45 per cent). The affinity for the aortic valve was par-
ticularly remarkable among the infections due to BruceUa abortus; in
this group the aortic valve was involved in 95 per cent of the cases show-
ing endocarditis, and the mitral valve in 32 per cent.

Another noteworthy feature of the endocarditis due to Brucella is the
frequency of calcification of the affected cusps and of the vegetations
themselves. Among the 35 cases of endocarditis, calcification was spe-
cifically mentioned in I6 (46 per cent). This feature was particularly
common in endocarditis due to Brucella abortus, in which calcification
was specifically noted in 13 cases (68 per cent). Calcification has also
been noted in the lesions of brucellosis in other organs, in both experi-
mental animals and in man.31.6
Embolism and infarction stemming from valve vegetations seem to be

less frequent in brucellar endocarditis than in that due to other organ-
isms. There was necropsy evidence of embolism of the internal organs in
63 per cent of the I9 cases of endocarditis due to BruceUa abortus, and of
petechiae of the skin in 37 per cent. Focal embolic glomerulonephritis
was extremely uncommon.
A remarkable feature of fatal brucellar endocarditis is that, at least

in these cases, it is exclusively a disease of males (ioo per cent).
Patients dying of brucellar endocarditis are older on the average

than those who die with other forms of bacterial endocarditis. The cases

683Jcm, I960
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PEERY AND BERLTV

were divided as follows among the decades: 21 to 30 years, io cases;
31 to 40 years, 5 cases; 4I to 50 years, 9 cases; 5I to 6o years, 7 cases;
6i years or older, 3 cases; one case was designated simply as "adult."
The common mode of death in brucellar endocarditis is congestive

heart failure rather than embolism or sepsis. Heart failure was noted
in 6o per cent of all the cases of endocarditis.

Gross abscesses of the myocardium, or their equivalent, aneurysms,
are apparently more frequent in brucellar endocarditis than in endo-
carditis due to other bacteria. This may well be correlated with the
selective involvement of the aortic valve; abscesses are apparently more
frequent in endocarditis of the semilunar valves than in that affecting
atrioventricular valves. Abscesses occurred in 43 per cent of the cases
with brucellar endocarditis, and in 58 per cent of those due to BruceUa
abortus.

Other inflammatory lesions of the myocardium were commonly en-
countered in fatal brucellosis. These lesions were focal, microscopic in
size, paravascular, usually granulomatous and fibrotic, and often re-
sembled Aschoff bodies. In 6 of the 12 fatal cases we have studied per-
sonally, myocardial lesions resembling Aschoff bodies were encountered.
This can be compared with the incidence of Aschoff bodies in fatal
rheumatic fever (32 to 87.5 per cent) as reported by various authors
cited by Clawson.7

Brucellar endocarditis closely resembles calcareous disease of the
aortic valve. Both show a remarkable prevalence in mature males. Bru-
cellar endocarditis attacks the aortic valve selectively and produces a
nodular, deforming lesion with a striking tendency to calcification. It
is possible that the common valvular lesion, calcific aortic stenosis, be-
lieved by many to be a form of rheumatic heart disease, may occasion-
ally be a sequel of brucellar endocarditis. For such a hypothesis to be
considered, it must first be shown that endocarditis due to Brucella is
not always fatal but may heal spontaneously, leaving a residual valvular
lesion; this appears to be the case." Analysis of other pertinent data
suggests that brucellosis may in fact be the chief cause of calcific aortic
stenosis."
The observations cited would appear to justify the following conclu-

sions:
i. The usual cause of death during brucellosis is endocarditis. In some

instances myocarditis and pericarditis are evident.
2. Fatal Brucella endocarditis is essentially a chronic disease, with a

greater tendency toward fibrosis, hyalinization and calcification than is
usually noted in endocarditis caused by other bacteria. Because of these

686 Vol. 36, No. 6



BRUCELLOSIS

features, most patients die from valve deformity and congestive heart
failure rather than from sepsis or embolism.

3. The disease chiefly affects the aortic valve. In infections due to
Brucella abortus, the strain most often encountered in the United States,
this valve is involved more than twice as frequently as all other valves
combined. The reason for this affinity is not apparent.

4. A prevalence in males is probably attributable to the fact that seri-
ous brucellar cardiac lesions are usually a result of heavy, recurrent occu-
pational exposure, as in farmers, meat packers and veterinarians.

5. The disease tends to occur in middle adult life. In BruceUa abortus
infection, the average age at death from endocarditis was 43 years. This
late development may be due in part to a natural immunity in children
and adolescents.70 It may also mean that repeated infection over many
years is necessary for the development of the endocarditis.

6. Lesions resembling Aschoff bodies are commonly found in the myo-
cardium in fatal brucellosis. Even when there are no "typical" Aschoff
bodies-and this is primarily a matter of individual interpretation-it is
common to encounter focal accumulations of lymphocytes and mono-
nuclear cells together with patchy areas of interstitial fibrosis.

7. The observation of chronic valvular heart disease and "Aschoff
bodies" in fatal infections due to Brucella makes it imperative that
"rheumatic fever" be re-evaluated. "Rheumatic fever" may well be a
syndrome including several diseases having febrile episodes and a tend-
ency to involve the joints and the heart.7"

APPENDIX: REPORT OF NEW CASES
Fatal Brucella Abortus Infections (Group z)

Case z. (A.FIP. #569444; case i8, Table I.) A 63-year-old white male was il for about
i; months with irregular fever and recurring chills. There was no history of contact with
farm animals, drinking raw milk, or rheumatic fever. Physical examination disclosed evi-
dence of stenosis and insufficiency of the aortic valve. The liver and spleen were readily
palpated. A blood culture taken 3 weeks before death was positive for Brucella. The VDRL
and Kolmer tests were negative; a Kahn test was 4 plus (I6 units).
Death occurred unexpectedly io days after admission. The clinical impression was sub-

acute bacterial endocarditis, with embolism, possibly to the coronary arteries.
Necropsy was performed by Dr. Chapman H. Binford at the United States Marine

Hospital, Baltimore, Maryland. The heart weighed 620 gmr the hypertrophy being chiefly
of the left ventricle. There was an old infarct of the left ventricular myocardium near the
apex. The mitral valve showed some thickening of the base of the aortic cusp. AR of the
cusps of the aortic valve were thickened and calcified, showing both old and recent vegeta-
tions. The posterior and the right anterior cusps were fused, and their common commissure
was displaced downward There was a perforation I.5 cm. in diameter in the posterior
cusp of the aortic valve. Opening into the aorta, lateral to this perforation, there was a
2 cm. aneurysm in the myocardium. Microscopic sections of the vegetations revealed ex-
tensive calcium deposits within dense hyaline connective tissue (Fig. I). Some fields also
showed foci of necrosis within the valve cusp and surface deposits of fibrin. Smears demon-
strated numerous short gram-negative bacili. Random sections of the myocardium ex-
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hibited focal paravascular lesions containing stringy conglomerates of fibrinoid substance
and large spindle-shaped and pleomorphic cells; these lesions were considered to be in-
distinguishable from the Aschoff bodies of rheumatic fever (Figs. 2 and 3). Cultures of
heart blood, aortic valve vegetations, liver and spleen revealed Brucella abortus. There
were infarcts in the spleen and brain.

Case 2. (AYIP. #279996; case I9, Table I.) A s4-year-old white dairy farmer noted
a sudden spell of dyspnea and precordial pain about 30 months before his death and re-
mained in bed for 2 days. About I5 months later, chest pain, dyspnea and edema appeared,
and there were fever, chills and sweats. A harsh systolic murmur was heard over the entire
precordium. Terminally there was also a diastolic aortic murmur. Death was a result of
heart failure. Blood cultures were repeatedly positive for Brucela abortus during the last
5 months of life.
At necropsy the heart weighed 5oo gm. There were rough, calcified plaques on the leaf-

lets of the aortic valve; one commissure was destroyed. Microscopic sections of the valve
showed micro-ab es surrounded by hyaline connective tissue containing calcium de-
posits (Fig. 4). The myocardimn was the seat of focal paravascular monocytic infiltration
(Fig. 5). The liver ehibited cirrhosis, but no noteworthy lesions were observed in the
other organs.

Case 3. (AJFIP. #276412; case 20, Table I.) A 59-year-old white ranch foreman died
suddenly after a io-week period of chis, fever and weight loss. Systolic and diastolic
murmurs were heard at the cardiac apex and over the lower sternum. Serologic tests for
syphilis, negative 4 years previously, were positive terminally. A blood culture was positive
for BrucePa abortus. An electrocardiogram showed changes suggestive of a remote antero-
septal infarction.
At necropsy the heart weighed goo gm. All of the valves except the aortic appeared nor-

maL The aortic cusps were rigid, nodular and calcified; the valve was believed to be both
stenotic and regurgitant. There was a 3 cm. aneurysm in the interventricular septum; this
was thought to be a mycotic aneurysm of the left anterior descending coronary artery.
The aorta showed gross and micoscopic alterations chara tic of syphiltic aortitis.
Microscopically, there was myocardial necrosis and a diffuse leukocytic infiltration in the
region of an abscess. Adjacent branches of the coronary arteries were infiltrated with
neutrophils, but no lesions resembling Aschoff nodules were noted. The spleen contained
multiple infarcts, but the other organs, including the brain, were not remarkable.

Fatal Brscela MeUtensis Infections (Group 2)

Case 4. (A.FIP. #58597; cae 12, Table II.) A 48-year-old male had performed necrop-
sies on a number of goats which had died of an unknown disease. His own illness lasted
Io months and was characterized by fever, chills, joint pains and weight loss. There was
atrial fibrillation, but no murmurs were heard. The spleen was palpable. A blood culture
yielded Bscella meltesi.
At necropsy, scattered petechiae were noted in the skin. The heart weighed 4I0 gm. Only

the mitral valve was abnormal This showed a m of firm, grayish white endocardial
vegetations which almost completely obliterated the valve opening. Microscopically, the
vegetation was largely acelular and fibrinous, but it contained numerous calcium deposits
(Fig. 6). There were focal cellular nodules in the myocardium and in the subendocardial
zone of the left atrium (Fig. 7).

Cultures of the heart blood and spleen grew Bruceila medtensis.

Case 5. (AFJLP. #64684; case 13, Table II.) A 43-year-old Mexican had a 4-month
ilness with dyspnea, edema, chil and fever. A systolic thrill and murmur were noted at
the cardiac apex. A blood culture was negative.
At necropsy, the heart was about normal in size. The mitral valve was markedly thick-

ened, somewhat soft, and showed an ulcerated hemorrhagic lesion on the atrial surface.
Cultures taken from this area yielded BruceUa meltensis. The available sections did not
include the valvular lesion. A section of left ventricle showed only irregular fibrous scarring.
Other organs contained no significant abnormality.
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Fatal BruceUa suis Infectioms (Group 3)

Case 6. (A.F.P. #288404; case 7, Table M.) A 6o-year-old farmer was mi only iI days
with fever, weakness and headache. He was admitted in shock and died a few hours later.
At necropsy, the heart showed no abnormality. The spleen weighed 500 gm. and was

quite soft. Postmortem cultures taken from the spleen yielded Brucela suis. The other
necropsy findings were not signifcant.

Fatal Brucella Infections, Exact Strain Uncertain (Group 4)

Case 7. (AJFJ.P. #317214; case 4, Table IV.) A u4-year-old white dairy farmer com-
plained of vague upper abdominal pain beginning II months before his death. Seven
months later he had a "typical episode of myocardial infarction." For the last 2 months
his illness was marked by chilLs and fever. Twenty years previously he had been told that
he had a heart murmur. From age 42 to 48 years, he had suffered with recurrent migratory
arthritis involving aIl the joints except the spine. There was atrial fibrillation, and systolic
and mid-diastolic murmurs were heard in the third left interspace. A blood culture yielded
Brucella; the strain was not identified. The patient died following a sudden period of
unconsciousness.
At necropsy, the heart weighed sgo gm. The mitral valve was moderately stenotic, and

the cusps were thick and calcified. AIl cusps of the aortic valve were thickened and calcified.
The anterior descending branch of the left coronary artery was occluded by a fresh throm-
bus, and there was an old myocardial infarct near the apex of the left ventricle. Both
coronary arteries exhibited extensive atheromatous changes. Random sections of the myo-
cardium showed focal lesions resembling Aschoff bodies (Fig. 8). The other organs were
not remarkable; there were no other infarcts.

Fatal Probable Brucellosis (Group 5)
Case 8. (A.FI.P. #I39068; case ii, Table V.) A 25-year-old soldier, a native of Illinois,

had a febrile illness for 7 months. This developed while he was convalescing in England
from a battle wound received one month earlier. At one time a blood serum agglutinated
the BruceIla antigen in a dilution of i io,ooo. Palpitation and weakness were conspicuous
symptoms, but no murmurs were heard. Death was the result of heart failure.
At necropsy, the heart weighed 420 gin.; it was globular, flabby, and thrombi were

adherent to the endocardium of both ventricles. The valves showed no lesions. Micro-
scopically, the myocardium contained foci of intensive inflammation, and in some areas
there were lesions resembling Aschoff bodies. Both femoral veins contained adherent
thrombi which extended into the inferior vena cava. There were no pulmonary emboli,
and the other organs showed only congestion. Postmortem cultures were negative.

Case 9. (Case 12, Table V.) A si-year-old preacher-farmer had intermittent bouts of
fever and arthritis for i8 months. A Brucella agglutination in the serum reached a peak of
I:I0,240. Ten days before death, the patient developed severe anginal pain, dyspnea, and
was found to have aortic insufficiency. Death was a result of heart failure.
At necropsy, the heart weighed 5oo gm. At the left posterior cominissure of the aortic

valve there was a I.5 cm., nodular, hyaline mass. The posterior cusp showed a ragged tear
and a firm friable vegetation. The other cusps of the aortic valve were relatively normal,
and the other valves were completely normal Microscopically, there were no noteworthy
lesions of the myocardium. Infarcts were noted in the lung, spleen and right kidney.

Case zo. (A.FIP. #613963; case 13, Table V. The records and slides on this case were
made available through the kindness of Dr. Charles H. Lupton, formerly of the University
of Virginia, now of the Department of Pathology at the University of Alabama.)
A 30-year-old farmer had an 8 months' illness marked by chlls, fever, muscular aches,

dyspnea and weakness. The titer for Brucella agglutinins in his blood rose during the
illness from I:i6o to 1:1280. While he was under observation, systolic and diastolic mur-
murs appeared over the aortic area. The last few weeks of the illness were characterized
by cardiac failure and petechiae.
At necropsy, the heart weighed 580 gm., and the epicardium was fibrin coated. The
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tricuspid and pulmoni valves were normaL The mitral valve was somewhat thickened
along its line of closure. The commissure between the right and the posterior aortic cusps
was fibrotic, and there was an old rupture of the right aortic cusp near the commissure.
In the sinus of Valsalva behind the ruptured cusp there was a I cm. aneurysm; on micro-
scopic examination this was lined with endothelium. There were paravascular foci of mono-
nuclear cells and lymphocytes simulating Aschoff nodules (Figs. 9 and Io). The valvular
lesion was hyaHine and fibrotic; there was no evidence of active necrosis or leukocytic
exudate. There were evidences of an old embolim in several organs in the systemic circula-
tion, and the lungs contained multiple infarcts.

Case zI. (Case I4, Table V. This case was first obtained from the files of the National
Institutes of Health through the kindness of Dr. L. L. Ashburn; it is also case #268ig in
the files of the Armed Forces Institute of Pathology.) This patient, a resident of California,
was discharged from the United States Navy at age 22 years because of heart disease, the
nature of which was not recorded. At 29 years he became m with fever, precordial distress,
dyspnea and cough. A presystolic thril and rumble were noted at the cardiac apex. Agglu-
tinins against Brucella were demonstrable in his blood at a titer of I:I280. He died fol-
lowing a spell of dyspnea and violent coughing.
At necropsy, numerous petechiae were noted in the skin. The heart weighed 420 gmn.,

and the right ventricle was hypertrophied. The mitral valve cusps were thickened and
calcified; a large vegetation was present on both surfaces of its aortic cusp. The other
valve orifices were apparently normal. Microscopic sections of the myocardium revealed
perivascular and interstitial infiltration with lymphocytes and mononuclear cells. The only
pertinent findings in other organs were 3 infarcts in the spleen.

Case Z2. (A.FI.P. #I701o6; case I5, Table V.) A 24-year-old white farmer-soldier
had a 6 months' illness characterized by intermittent fever, cough and weakness, and
terminally by chest pain and dyspnea. Examination of the heart was normaL Serum
agglutination of Brucella was positive in a dilution of I:I280.
At necropsy, the heart weighed 430 gm. but showed no abnormality, grossly or micro-

scopically. The lungs contained recent infarcts and multiple massive emboli The liver and
spleen were enlarged and exhibited focal granulomas, but the other organs revealed no
abnormalities.

Except as indicated, the new cases in the foregoing appendix are from the Armed Forces
Institute of Pathology. The cooperation and encouragement of Dr. Chapman H. Binford,
Chief of the Section on Infectious Diseases, Armed Forces Institute of Pathology, are
gratefuIly acknowledged.
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LEGENDS FOR FIGURES
Photomicrographs were prepared from sections stained with hematoxylin and

eosin.
FIG. I. A.F.I.P. #569444. Section of the aortic valve in a case of fatal endocarditis

due to Brucela abortus. Large nasses of calcium are noted in the free portion
of the cusp (top) and at the base of the valve. Approximately X 20.

FIG. 2. A.F.I.P. #569444. Focal granulomatous lesions near small blood vessels in
the myocardium of the left ventricle in fatal brucellar endocarditis. The lesion
just to the left of center in the upper portion of the field is believed to meet the
usual criteria for an "Aschoff body." * X I50.

FIG. 3. A.FI.P. #569444. Another lesion resembling an "Aschoff body" in a fatal
case of endocarditis due to Brucella abortus. Wavy bands of "fibrinoid necrosis"
are seen in the center of a granulomatous lesion. A small artery is transected at
the left of the field. X 300.

* The Aschoff body is a lesion about which pathologists argue at length and sometimes
bitterly. Photomicrographs from these cases have been shown to a large number of pa-
thologists, and each has identified one or more lesions whih he believes "typical"-but the
selections differ. Since judgment in this matter is necessarily based upon preconceived
criteria that cannot be proved by experimental or other methods, perhaps one shouldn't
be too dogmatic in his opinions!
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FIG. 4. A.F.I.P. 279996. Section through a nodular aortic valve lesion in a fatal
case of endocarditis due to Brucella abortus. Two micro-abscesses appear in
dense inflammatorv tissue: minute calcium deposits are evident on the left. Ap-
proximately X 6o.

FIG. 5. A.F.I.P. ;279996. A focal paravascular inflammatory lesion of the myo-
cardium in fatal brucellar endocarditis. This lesion is comparable to the active
' granulomatous phase of the Aschoff body. described by others. X 480.

FIG. 6. A.F.I.P. #,58597. A mitral valve lesion in a fatal case of Brucella melitensis
endocarditis. The surface portion of the vegetation shows a cellular infiltrate,
but the deeper portion is largely acellular and hyaline. Calcium deposits are
noted in the lower right portion of the field. X So.

FIG. 7. A.F.I.P. #58597. A focal granuloma of the myocardium in a case of Brzi-
cella melitensis endocarditis. X 150.

FIG. 8. A.F.I.P. 4:t3I72I4. A focal paravascular granuloma resembling an ';Aschoff
nodule" in the myocardium in a case of brucellar endocarditis (strain not identi-
fied). X 150.

FIG. 9. A.F.I.P. #6I3963. Focal paravascular lesions resembling "Aschoff bodies"'
in the mvocardium in a case of endocarditis probably due to Brucella: cultures
were negative. but the agglutination titer rose from I:I60 to I:I280 under
observation. X 6o.

FIG. I0. A.F.I.P. #6I3963. Other myocardial lesions in a case of probable brucellar
endocarditis. While the cellular infiltrate is somewhat diffuse, these lesions also
resemble "Aschoff bodies."' X I80.
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